Abstract. This paper presents a method of finding a continuous, real-
Introduction
In [1] , A.R. Alghofari studied the problem of finding a sufficiently smooth function on a square domain that minimizes an energy integral and assumes specified values on a rectangular grid inside the square. In particular, he discussed the existence and uniqueness of a solution to the problem, using tools in functional analysis and calculus of variations. The problem is related to the analysis of satellite data, which is important and useful from the application point of view.
In this paper, we shall discuss a method of finding a continuous, real-valued, function of two variables = ( , ) z u x y defined on the square curvature or the strain energy on S (see [2] ).
Using real and functional analysis arguments, we show that such a function exists and is unique if and only if 1 > . The function may be expressed as a double Fourier sine series. As in [3] , we also provide an iterative procedure to obtain the function, and explain how it works through an example.
Related works may be found in [4, 5] . Applications of energy-minimizing surfaces may be found in [6] [7] [8] and the references therein.
The Existence and Uniqueness Theorem
We shall here show that given MN points ) , ( Then we have the following fact, whose proof is routine, and so we leave it to the reader. mn ji A n y m x (see [10] 
□
The existence and uniqueness of the solution to our problem follows from the best approximation theory in Hilbert spaces. 
In the next section, we shall discuss how we actually find the solution to our problem.
The Procedure to Find the Solution
To find an element 0 u in U is easy, we only need to solve the system of linear k grows, the energy decreases (as explained earlier), and we stop the iteration when the decrease is less than a treshold. Figure 1 shows the resulting surface, within a treshold of 4 10 . Note that u is like "one and a half" times differentiable almost everywhere on S , so that the surface ( , ) z u x y is not that smooth at (0.5,0.5,1) . are not that smooth at the prescribed points. The symmetry follows from the fact the prescribed points are of the same height and distributed evenly on S . It is interesting to observe that as the four points spread away, the surface shows four peaks. This relates to the fact that the solution is a linear combination of four functions whose graphs look like that in Figure 1 (but with different locations of the peak). To sum up, to have a continuous solution to our minimization problem, the condition 1 > is not only sufficient but also necessary.
